Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.032; wR factor = 0.089; data-to-parameter ratio = 19.8.
The molecule of the title compound, C 28 H 28 N 2 O 6 P 2 , is organized around an inversion center located at the centre of the piperazine ring. Both piperazine N atoms are substituted by P(O)(OC 6 H 5 ) 2 phosphoester groups. The P atoms display a slightly distorted tetrahedral environment; the N atoms show some deviation from planarity. The O atoms of the P O groups are involved in intermolecular C-HÁ Á ÁO hydrogen bonds, building R 2 2 (22) rings, in extended chains parallel to the a axis. C-HÁ Á Á interactions involving the phenyl rings further stabilize the packing. Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Cg1 and Cg2 are the centroids of the C3-C8 and C11-C14 rings, respectively. Nguyen & Kim (2008) . Here, we report the crystal structure of the title compound.
The molecule of the title compound is organized around inversion center located in the middle of the piperazine ring. Both the nitrogen atoms of the piperazine are substituted by the P(O)(OC 6 H 5 ) 2 phosphoester moieties ( Fig. 1) . The phosphorus atom has a distorted tetrahedral configuration with the bond angles in the range of 99.04
As observed in related compounds containing piperazine ring substituted by phosphorus (Chen et al., 2007; Balakrishna et al., 2003 Balakrishna et al., , 2006 Rodriguez i Zubiri et al., 2002) , the N atom shows some deviation from planarity, indeed it is 0.25 (1)Å above the C1, C2, P1 plane.
The oxygen atom of P═O group are involved in a C-H···O hydrogen bond building a R 2 2 (22) ring (Etter et al., 1990; Bernstein et al., 1995) (Table 1 , Fig. 2 ). Furthermore, these rings are interconnected building infinite chains parallel to the a axis. C-H···π interactions involving the phenyl rings stabilize the packing (Table 1) .
Experimental
To a solution of (C 6 H 5 O) 2 P(O)Cl in chloroform, a solution of piperazine and triethylamine (2:1:2 mole ratio) in chloroform was added at 273 K. After 4 h stirring, the solvent was removed and product was washed with distilled water and recrystallized from chloroform/n-heptane at room temperature. IR (KBr, cm -1 ): 3051. 2, 2913 2, .8, 2866 2, .3, 1592 2, .5, 1490 2, .4, 1383 2, .3, 1334 2, .6, 1261 2, .7, 1198 2, .5, 1135 2, .3, 1067 2, .1, 1013 ): 3066.5, 2526.4, 1593.0, 1469.5, 1452.2, 1265.1, 1218.8, 1168.7, 1157.1, 1024.0, 1006.6, 939.2, 771.4, 705.8, 617.1, 414.6, 262 
